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PURPOSE: To obviate the surface defects called slips produced when a circular 
sheetlike work e.g. a semiconductor wafer is heat-treated. 
CONSTITUTION: Multiple wafer supporting members comprising the same 
material as that of a wafer W are provided at an up and down interval on upright 
mutual struts 41-44 using e.g. the trench parts formed in the struts 41-44 so 
that the outer peripheral edge of the wafer W may be brought into surface- 
contact with an arc or ring type wafer supporting members 5 to support the 
wafer W. Furthermore, the wafer supporting members 5 are quick disconnectably 
provided on the struts 41-44 using e.g. a fixing shaft 6. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The boat for heat treatment which consists of the same quality of the material as a processed 
object, carries out field contact on the periphery section inferior surface of tongue of the processed object 
concerned, and supports the processed object concerned in the boat for heat treatment used in order to set 
much tabular circular processed objects up and down, to carry spacing and to heat-treat a processed object 
within a vertical mold heat treating furnace and which is characterized by circular or to have set spacing up 
and down and to prepare many ring-like supporter material in a stanchion. 

[Claim 2] The boat for heat treatment which carries out field contact on the periphery section inferior 
surface of tongue of a processed object, and supports the processed object concerned in the boat for heat 
treatment used in order to set much tabular circular processed objects up and down, to carry spacing and to 
heat-treat a processed object within a vertical mold heat treating furnace and which is characterized by 
circular or having set spacing and preparing many ring-like supporter material in a stanchion free 
[ attachment and detachment ] up and down. 



[Translation done.] 
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♦NOTICES* 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the boat for heat treatment used in order to heat-treat to 

tabular circular processed objects, such as a semi-conductor wafer. 

[0002] 

[Description of the Prior Art] As one of the manufacture processes of a semi-conductor wafer (henceforth a 
"wafer"), in order to perform formation of an oxide film, diffusion of a dopant, etc., there is a process which 
heat-treats under an elevated temperature. As equipment which performs this heat treatment, although the 
horizontal -type heat treating furnace was conventionally in use, recently, many vertical mold heat treating 
furnaces are increasingly used from the reasons of there being little contamination of the open air. 
[0003] In the vertical mold thermal treatment equipment using a vertical mold heat treating furnace, up and 
down, spacing is set, many wafers are carried, and it loads to a heat treating furnace, and in order to perform 
an unload, the longwise boat for heat treatment (called a wafer boat) is used. Drawing 8 shows the 
conventional boat for heat treatment. This boat 1 for heat treatment Between circular top plates 1 1 and 
bottom plates 12 which countered, respectively and have been arranged up and down For example, four 
stanchions 13-16 which consist of quartzes are formed, and the right-and-left location of the penetration 
direction near side of Wafer W is supported about two stanchions 13 and 14 among those, respectively. 
Moreover, about remaining two stanchions 15 and 16, it is arranged at physical relationship which supports 
the right-and-left location by the side of the penetration direction back of Wafer W, respectively, and is 
prepared on the heat insulating mould 2 which is a heat insulator. 

[0004] And each wafer W is inserted, as each struts 13-16 are shown in drawing 9 , the slot 17 where up- 
and-down width of face is long a little is formed rather than the thickness of Wafer W so that the periphery 
section inferior surface of tongue may be supported, and attachment and detachment of Wafer W are 
performed by the conveyance arm 21 from between two stanchions 13 and 14 of a near side to a slot 17. 
[0005] In addition, it is used for the structure of such a boat 1 for heat treatment for the structure where it 
was used for the conventional horizontal-type furnace, making it into length as it is. That is, in the 
horizontal-type furnace, the transfer of a wafer is performed by the device which thrusts up a wafer from the 
boat bottom for heat treatment, and the device which grasps the thrust-up wafer, and the structure of the boat 
for heat treatment was determined from the need for such a transfer approach. 

[0006] It is introduced in the heat treating furnace with which an elevator 22 will go up and the wafer W 
before processing will not illustrate the boat 1 for heat treatment of drawing 8 if predetermined number-of- 
sheets loading is carried out, Wafer W is loaded by this, and predetermined heat treatment is performed. 
[0007] 

[Problem(s) to be Solved by the Invention] By the way, into the heat treatment process of a wafer, after 
performing an ion implantation to a wafer, in order to diffuse the poured-in dopant (impurity ion) to the 
predetermined depth, long duration heating may be carried out at an about 1200-degree C elevated 
temperature. When the base material of a wafer is silicon, since the melting point of silicon is 1410 degrees 
C, under the temperature of 1200 degrees C, the yield stress of a silicon wafer is also extremely small. 
[0008] On the other hand, as for a wafer, diameter-ization of macrostomia is progressing, the size is 
beginning to shift to 8 inches from 6 inches, and the shift to 12 more inches is also considered. Thus, when 
the wafer diameter[ of macrostomia ]-ized and it heat-treats at the temperature near the melting point of the 
base material of a wafer as mentioned above, in near the part currently supported with the stanchion of the 
boat for heat treatment, it is easy to generate the crystal defect called a slip to a wafer. Visually, this slip is a 
fault where extent which is hard to check is minute, and can be seen under a magnifier, a microscope, etc. 
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[0009] As a cause which a slip generates here, thermal strain stress ** based on an ununiformity is 
mentioned as a cause of presumed whenever [ internal stress / by the self-weight of ** wafer /, and field 
internal temperature / of ** wafer ]. That is, the support location by the boat for heat treatment is in the 
periphery section of a wafer, and since it is moreover four partial support, the big internal stress by the self- 
weight of a wafer arises near a support part, and the above-mentioned ** is considered that a slip is 
generated when magnitude with this internal stress is exceeded. And there is curvature in a wafer within a 
value of standard again, and there is also curvature based on temperature distribution at the time of heating. 
Furthermore also in processing of the slot on the stanchion, there is an error on manufacture. When one 
place of the supporting point of the wafer which has four places according to such a factor separates, the 
supporting point of a wafer becomes three places, the load of each supporting point becomes imbalance so 
that arrangement of stanchions 13-16 may show, and the big stress which crossed the generating limitation 
of a slip to one place among those will arise. 

[0010] Moreover, when carrying out the temperature up of the wafer, in order that heat may go in and out 
via the stanchion of the boat for heat treatment about above **, between the core of a wafer, and the 
periphery section, a temperature gradient arises, thermal strain stress occurs, but it is thought that a slip is 
generated when magnitude with this thermal strain stress is exceeded. 

[001 1] Thus, if a wafer diameter[ of macrostomia ]-izes [ in heat-treating a wafer ] in heat-treating at the 
elevated temperature near especially the melting point of the base material of a wafer, the problem of 
generating of a slip arises and it has been one big technical problem that this obstructs the shift to diameter 
[ of macrostomia ]-izing of a wafer. 

[0012] This invention is made based on the above situations, and the purpose is in offering the boat for heat 
treatment which can mitigate generating of a slip, when heat-treating a tabular circular processed object. 
[0013] 

[Means for Solving the Problem] In the boat for heat treatment used in order that invention of claim 1 may 
set much tabular circular processed objects up and down, may carry spacing and may heat-treat a processed 
object within a vertical mold heat treating furnace It is characterized by the thing which consist of the same 
quality of the material as a processed object, carries out field contact on the periphery section inferior 
surface of tongue of the processed object concerned, and supports the processed object concerned and for 
which spacing was set up and down and many supporter material of the shape of circular or a ring was 
prepared in the stanchion. 

[0014] Moreover, invention of claim 2 is characterized by the thing which carry out field contact on the 
periphery section inferior surface of tongue of a processed object, and supports the processed object 
concerned in the boat for heat treatment used in order to set much tabular circular processed objects up and 
down, to carry spacing and to heat-treat a processed object within a vertical mold heat treating furnace and 
for which spacing was set and many supporter material of the shape of circular or a ring was prepared in the 
stanchion free [ attachment and detachment ] up and down. 
[0015] 

[Function] The periphery edge will carry out field contact by processed object supporter material, and a 
processed object, for example, a wafer, will be supported. Therefore, even if it is eased rather than the case 
where the internal stress by the self-weight of the processed object in near a support part is four-point 
support and curvature is in a processed object, since the back face is large, a big load is not applied to one 
place. Moreover, the ununiformity of the temperature distribution along the periphery edge of a processed 
object comes to be eased. Since it is the quality of the material as a processed object with the still more 
nearly same processed object supporter material, the temperature rise at the time of heat treatment or the 
degree of descent becomes the same, the degree difference of field internal temperature becomes small, and 
thermal strain stress is also eased fairly. 

[0016] Moreover, if attachment and detachment to a stanchion are free for processed object supporter 
material, compared with the thing of one apparatus, work is easy, and if the processed object supporter 
material of the various gestalten corresponding to each carrier system of a processed object is prepared 
further, also when changing carrier system, processed object supporter material can be used, choosing it 
suitably. 
[0017] 

[Example] Hereafter, the example of this invention is explained. The general-view perspective view 
showing some vertical mold thermal treatment equipments containing the boat for heat treatment which 
drawing 1 R> 1 requires for the example of this invention, drawing 2 - drawing 4 are drawings showing 
some boats for heat treatment. The boat 3 for heat treatment of this example is used in order to heat-treat the 
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wafer which is a tabular circular processed object, and it makes the boat for heat treatment below call a 
wafer boat and processed object supporter material wafer supporter material. 

[0018] A wafer boat 3 is equipped with the circular top plate 31 and circular bottom plate 32 which 
countered, respectively and have been arranged up and down and which consist of SiC, for example, and the 
stanchions 41-44 which consist of four SiC(s) or polish recon are being fixed among these. Between the top 
plate 31 and the bottom plate 32, the 150 wafers supporter material 5 sets predetermined spacing, and is 
arranged in parallel, and these supporter material 5 consists of the same quality of the material as this, for 
example, polish recon, when Wafer W is a silicon wafer. 

[0019] Between circular [ 41 ], for example, a stanchion, and 42, as for each wafer supporter material 5, the 
below-mentioned conveyance arm 21 is making the shape of horseshoe shape which a bore is smaller than 
the outer diameter of Wafer W, and was formed, while notching 5a of sufficient magnitude to advance is 
formed. As the periphery edge showed drawing 4 , it was inserted in four slots 45 established in each struts 
41-44, and was held at a level with the base of the slot 45 concerned, and it is in contact with the side face of 
a slot 45. 

[0020] Moreover, the protruding piece section 50 which the outer diameter was larger than other parts, and 
equipped the method side of outside with the projection, and equipped the center section with the through 
tube 51 (refer to drawing 3 ) is formed in the part (when the taking-out close side of Wafer W is made into a 
before side, it is a part for an after flank) located among the stanchions 43 and 44 in each wafer supporter 
material 5. The fixed shaft 6 for fixing the location of the wafer supporter material 5 is inserted in the 
through tube 51 of each wafer supporter material 5 (however, in drawing 1 R> 1, it laps with a stanchion 41 
and is not visible). 

[0021] While being caudad stopped through the bigger stop section 61 than the through tube of a top plate 
3 1 from a top plate 3 1 so that there may be no dedropping as shown in drawing 2 , it has penetrated in the 
upper part of this fixed shaft 6, without being fixed to a bottom plate 2, and the lower part of the fixed shaft 
6 is constituted so that the fixed shaft 6 can be extracted from a top plate 31 by this. Notching 5a of each 
wafer supporter material 5 constitutes the penetration space S into which it advances, the conveyance device 
21, for example, the conveyance arm, for delivering Wafer W to a wafer boat 3. 

[0022] As shown in drawing 1 , it is equipped with the wafer boat 3 constituted as mentioned above free 
[ attachment and detachment ] on the heat insulating mould 2 which equipped the lower part with the flange 
20, and this heat insulating mould 2 is laid on the boat elevator 22. The vertical mold furnace 7 is arranged 
at the upper part side of this wafer boat 3. The gas supply line by which 71 supplies predetermined gas 
within [ which is not visible in drawing in the vertical mold furnace 7 ] a reaction, and 72 are exhaust pipes 
which exhaust within a reaction. 

[0023] Next, an operation of an above-mentioned example is explained. You make the wafer W before 
processing advance into the boat 3 concerned by the conveyance arm 21 first from notching 5a (penetration 
space S) of the wafer supporter material 5, and make it located in right above [ of the wafer supporter 
material 5 ], and Wafer W is received and passed to the wafer supporter material 5 of a wafer boat 3 by 
subsequently dropping the conveyance arm 21 slightly relatively to a wafer boat 3. Thereby, field contact of 
the periphery section of Wafer W is carried out on the top face of the wafer supporter material 5. 
[0024] Such a wafer W is delivered one by one from the upper case side of a wafer boat 3, number of sheets 
[ predetermined ], for example, after carrying 150 sheets, a boat elevator 22 is raised to a wafer boat 3, and 
Wafer W is loaded to it in the vertical mold furnace 7. For example, when heat-treating at the temperature of 
about 1200 degrees C, in the vertical mold furnace 7, it is heated by about 800 degrees C, and after Wafer W 
is loaded, a temperature up is carried out to about 1200 degrees C, and predetermined heat treatment is 
performed. A boat elevator 22 descends after that, the unload of the wafer W is carried out, and Wafer W is 
taken out from a wafer boat 3 by actuation contrary to ****. 

[0025] Since each wafer W is supported by field contact in respect of [ of the wafer supporter material 5 
which spread in the shape of radii ] being large according to such an example, Even if the internal stress 
which joins Wafer W is small, and curvature is in Wafer W and a part of periphery edge floats As a result, 
generating of a slip can be mitigated, without adding a load with Wafer W excessive to one place like [ in 
the conventional four point support ], since the remaining part is supported in the field along a hoop 
direction. And since the melting point of silicon is 1410 degrees C, when heat-treating at the temperature of 
about 1000 degrees C or more in the case of a silicon wafer, the above-mentioned configuration is very 
effective. 

[0026] Moreover, since the back face of the wafer supporter material 5 is large, the ununiformity of the 
temperature distribution along the periphery edge of Wafer W also comes to be eased, since it is the quality 
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of the material as Wafer W with the still more nearly same wafer supporter material 5, the temperature rise 
of both at the time of heat treatment or the degree of descent becomes the same, the temperature gradient of 
the periphery section of Wafer W and a core becomes small, and, for this reason, thermal strain stress is 
eased fairly. That is, since the absorption coefficient and thermal conductivity to radiant heat gather about 
Wafer W and the wafer supporter material 5, the thermal strain (temperature gradient) of the part in contact 
with the wafer supporter material 5 and the other part is stopped, and generating of the slip which originates 
in this for this reason can also be mitigated. 

[0027] Moreover, since the wafer supporter material 5 can be freely detached and attached to stanchions 41- 
44 by extracting the fixed shaft 6, it is easy to manufacture. Although wafer supporter material and a 
stanchion may really be fabricated in this invention, in order to really receive constraint remarkable in a 
configuration in shaping, the direction whose attachment and detachment were enabled as mentioned above 
is a best policy. 

[0028] Moreover, the maintenance of the wafer supporter material 5 is easy, for example, when a part of 
wafer supporter material 5 is damaged, only the wafer supporter material 5 which extracted the fixed shaft 6 
and was damaged can be removed, and it can exchange for a new thing, and becomes very economical as 
compared with the case where all must be exchanged. Furthermore, since wafer supporter material can 
manufacture the thing of various types like the after-mentioned, according to the conveyance approach of a 
wafer, wafer supporter material is exchangeable. 

[0029] Next, other examples are explained. Drawing 5 shows the wafer supporter material concerning other 
examples, and the wafer supporter material 5 is constituted from this example by two independent 
semicircle arc members 5 A and 5B. The fixed shafts 6A and 6B are inserted in the through tubes 51 A and 
5 IB which formed the semicircle arc members 5 A and 5B in the semicircle arc members 5 A and 5B, 
respectively while the periphery edge was inserted in the slot 45 established in stanchions 41-44 and was 
horizontally held with a self-weight, and the location is being fixed. Between one semicircle arc member 5A 
and semicircle arc member 5B of another side, the penetration space S into which the conveyance arm 21 
which is a conveyance device for delivering Wafer W to a wafer boat 3 advances is constituted. 
[0030] Drawing 6 shows the wafer supporter material concerning the example of further others, and the 
wafer supporter material 5 is making the ring-like gestalt in this example. In this case, since the penetration 
space S where a conveyance arm 2 1 like drawing 1 R> 1 advances into the wafer supporter material 5 is not 
formed, the carrier system shown in drawing 1 cannot be used as it is. Therefore, pressure-from-below 
equipment 8 as shown in drawing 7 is arranged down the boat stage 9. 

[003 1] This pressure-from-below equipment 8 comes to have the ball screw 83 which was screwed in 
standing ways 81, thrust up to upper limit, and was equipped with the section 82, the motor 84 formed in 
standing ways 81, and the pulley 86 which is screwed in a ball screw 83 and rotates through a belt 85 by the 
motor 84. When using such pressure-from-below equipment 8, lay on the boat stage 9 in which the wafer 
boat 3 was able to be formed separately [ a boat elevator 22 ], and you make it advance between the wafer 
supporter material 5 which adjoins the wafer W before processing by the conveyance arm 21, and 5, and 
make it located in right above [ of the wafer supporter material 5 ]. Subsequently, it thrusts up by driving a 
motor 84 and rotating a ball screw 83, and the section 82 raises the inside of a wafer boat 3, and the wafer W 
on the conveyance arm 21 is thrust up from a lower part. After Wafer W has come floating, the conveyance 
arm 21 is pulled out, inverse rotation of the motor 84 is carried out, it thrusts up, the section 82 is dropped, 
and Wafer W is delivered to the wafer supporter material 5. Thereby, the periphery section of Wafer W is 
supported by the top face of the ring-like wafer supporter material 5 by field contact. Such a wafer W is 
delivered one by one from the upper case side of a wafer boat 3, number of sheets [ predetermined ], for 
example, after carrying 1 50 sheets, a wafer boat 3 is moved to a boat elevator 22 at a wafer boat 3, it 
changes, and this is raised, Wafer W is loaded in the vertical mold furnace 7, and predetermined heat 
treatment is performed. A boat elevator 22 is dropped after that, the unload of the wafer W is carried out, 
and Wafer W is taken out from a wafer boat 3 by actuation contrary to ****. 

[0032] Thus, since the wafer supporter material 5 is formed free [ attachment and detachment ] to stanchions 
41-44 even when the carrier system of a wafer differs, using the wafer boat body which consists of a top 
plate 31, a bottom plate 32, and stanchions 41-44 as it is, by exchanging only the wafer supporter material 5 
suitably, various carrier system can be made to correspond easily and, so to speak, the wafer boat of a 
universal mold is obtained. 

[0033] Although the same quality of the material as a wafer constituted wafer supporter material, and wafer 
supporter material was prepared in two or more stanchions, enabling free attachment and detachment and 
the wafer boat was constituted from the above example It is not restricted to this and this invention 
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constitutes ** wafer supporter material from the same quality of the material as a wafer. And the 
configuration which constitutes the configuration and ** wafer supporter material which fix to a stanchion 
and prepare wafer supporter material from the different quality of the material from a wafer, and prepares 
wafer supporter material in a stanchion free [ attachment and detachment ] may be adopted. 
[0034] 

[Effect of the Invention] According to invention of claim 1, in the periphery edge of a processed object, 
circular or since it is supporting by field contact by ring-like processed object supporter material, and the 
internal stress of a processed object is eased and processed object supporter material consists of the same 
quality of the materials as a processed object, thermal strain stress is eased fairly, consequently generating of 
a slip of a processed object can be mitigated. 

[0035] According to invention of claim 2, the internal stress of a processed object is eased and generating of 
a slip of a processed object can be mitigated. Furthermore, since processed object supporter material can 
detach and attach freely to a stanchion, the effectiveness that manufacture is easy, and the exchange 
becomes easy also when a part of processed object supporter material is damaged, various carrier system is 
made to correspond in addition, and processed object supporter material can be exchanged easily is also 
acquired. 

[Translation done.] 
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[Document Name] Specification 

[Title of the Invention] Vertical mold thermal treatment equipment 
[Claim(s)] 

[Claim 1] In the vertical mold thermal treatment equipment which sets much tabular circular processed 
objects on the boat for heat treatment up and down, carries spacing in it, and heat-treats a processed object 
within a vertical mold heat treating furnace, 

Said boat for heat treatment is a vertical mold thermal treatment equipment which carries out field contact 
on the periphery section inferior surface of tongue of a processed object, and supports the processed object 
concerned and which is characterized by circular or setting spacing up and down, preparing many ring-like 
supporter material in a stanchion free [ attachment and detachment ], and being constituted. 
[Claim 2] It is the vertical mold thermal treatment equipment according to claim 1 characterized by 
consisting of the quality of the material as a processed object with the circularly same ring-like supporter 
material. 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the vertical mold thermal treatment equipment for heat- 
treating to tabular circular processed objects, such as a semi-conductor wafer. 
[0002] 

[Description of the Prior Art] As one of the manufacture processes of a semi-conductor wafer (henceforth a 
"wafer"), in order to perform formation of an oxide film, diffusion of a dopant, etc., there is a process which 
heat-treats under an elevated temperature. As equipment which performs this heat treatment, although the 
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horizontal-type "heat treating furnace was conventionally in use, recently, many vertical mold heat treating 
furnaces are increasingly used from the reasons of there being little contamination of the open air. 
[0003] In the vertical mold thermal treatment equipment using a vertical mold heat treating furnace, up and 
down, spacing is set, many wafers are carried, and it loads to a heat treating furnace, and in order to perform 
an unload, the longwise boat for heat treatment (called a wafer boat) is used. Drawing 8 shows the 
conventional boat for heat treatment. This boat 1 for heat treatment Between circular top plates 1 1 and 
bottom plates 12 which countered, respectively and have been arranged up and down For example, four 
stanchions 13-16 which consist of quartzes are formed, and the right-and-left location of the penetration 
direction near side of Wafer W is supported about two stanchions 13 and 14 among those, respectively. 
Moreover, about remaining two stanchions 15 and 16, it is arranged at physical relationship which supports 
the right-and-left location by the side of the penetration direction back of Wafer W, respectively. It is 
prepared on the heat insulating mould 2 which is a heat insulator. 

[0004] And each wafer W is inserted, as each struts 13-16 are shown in drawing 9, the slot 17 where up-and- 
down width of face is long a little is formed rather than the thickness of Wafer W so that the periphery 
section inferior surface of tongue may be supported, and attachment and detachment of Wafer W are 
performed by the conveyance arm 21 from between two stanchions 13 and 14 of a near side to a slot 17. 
[0005] In addition, it is used for the structure of such a boat 1 for heat treatment for the structure where it 
was used for the conventional horizontal-type furnace, making it into length as it is. That is, in the 
horizontal-type furnace, the transfer of a wafer is performed by the device which thrusts up a wafer from the 
boat bottom for heat treatment, and the device which grasps the thrust-up wafer, and the structure of the boat 
for heat treatment was determined from the need for such a transfer approach. 

[0006] It is introduced in the heat treating furnace with which an elevator 22 will go up and the wafer W 
before processing will not illustrate the boat 1 for heat treatment of drawing 8 if predetermined number-of- 
sheets loading is carried out, Wafer W is loaded by this, and predetermined heat treatment is performed. 
[0007] 

[Problem(s) to be Solved by the Invention] By the way, into the heat treatment process of a wafer, after 
performing an ion implantation to a wafer, in order to diffuse the poured-in dopant (impurity ion) to the 
predetermined depth, long duration heating may be carried out at an about 1200-degree C elevated 
temperature. When the base material of a wafer is silicon, since the melting point of silicon is 1410 degrees 
C, under the temperature of 1200 degrees C, the yield stress of a silicon wafer is also extremely small. 
[0008] On the other hand, as for a wafer, diameter-ization of macrostomia is progressing, the size is 
beginning to shift to 8 inches from 6 inches, and the shift to 12 more inches is also considered. Thus, when 
the wafer diameter[ of macrostomia ]-ized and it heat-treats at the temperature near the melting point of the 
base material of a wafer as mentioned above, in near the part currently supported with the stanchion of the 
boat for heat treatment, it is easy to generate the crystal defect called a slip to a wafer. Visually, this slip is a 
fault where extent which is hard to check is minute, and can be seen under a magnifier, a microscope, etc. 
[0009] As a cause which a slip generates here, thermal strain stress ** based on an ununiformity is 
mentioned as a cause of presumed whenever [ internal stress / by the self- weight of** wafer /, and field 
internal temperature / of ** wafer ]. That is, the support location by the boat for heat treatment is in the 
periphery section of a wafer, and since it is moreover four partial support, the big internal stress by the self- 
weight of a wafer arises near a support part, and the above-mentioned ** is considered that a slip is 
generated when magnitude with this internal stress is exceeded. And there is curvature in a wafer within a 
value of standard again, and there is also curvature based on temperature distribution at the time of heating. 
Furthermore also in processing of the slot on the stanchion, there is an error on manufacture. When one 
place of the supporting point of the wafer which has four places according to such a factor separates, the 
supporting point of a wafer becomes three places, the load of each supporting point becomes imbalance so 
that arrangement of stanchions 13-16 may show, and the big stress which crossed the generating limitation 
of a slip to one place among those will arise. 

[0010] Moreover, when carrying out the temperature up of the wafer, in order that heat may go in and out 
via the stanchion of the boat for heat treatment about above **, between the core of a wafer, and the 
periphery section, a temperature gradient arises, thermal strain stress occurs, but it is thought that a slip is 
generated when magnitude with this thermal strain stress is exceeded. 

[001 1] Thus, if a wafer diameter[ of macrostomia ]-izes [ in heat-treating a wafer ] in heat-treating at the 
elevated temperature near especially the melting point of the base material of a wafer, the problem of 
generating of a slip arises and it has been one big technical problem that this obstructs the shift to diameter 
[ of macrostomia ]-izing of a wafer. 
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[0012] This invention is made based on the above situations, and the purpose is in offering the vertical mold 
thermal treatment equipment which can mitigate generating of a slip, when heat-treating a tabular circular 
processed object. 
[0013] 

[Means for Solving the Problem] In the vertical mold thermal treatment equipment which this invention sets 
much tabular circular processed objects on the boat for heat treatment up and down, carries spacing in it, and 
heat-treats a processed object within a vertical mold heat treating furnace said boat for heat treatment It is 
characterized by the thing which carry out field contact on the periphery section inferior surface of tongue of 
a processed object, and supports the processed object concerned and which spacing is set up and down, and 
many supporter material of the shape of circular or a ring is prepared in a stanchion free [ attachment and 
detachment ], and is constituted. In this case, it is desirable that it is the quality of the material as a processed 
object with the circularly same ring-like supporter material. 
[0014] 

[Function] The periphery edge will carry out field contact by processed object supporter material, and a 
processed object, for example, a wafer, will be supported. Therefore, even if it is eased rather than the case 
where the internal stress by the self- weight of the processed object in near a support part is four-point 
support and curvature is in a processed object, since the back face is large, a big load is not applied to one 
place. Moreover, the ununiformity of the temperature distribution along the periphery edge of a processed 
object comes to be eased. Since it is the quality of the material as a processed object with the still more 
nearly same processed object supporter material, the temperature rise at the time of heat treatment or the 
degree of descent becomes the same, the degree difference of field internal temperature becomes small, and 
thermal strain stress is also eased fairly. 

[0015] Moreover, if attachment and detachment to a stanchion are free for processed object supporter 
material, compared with the thing of one apparatus, work is easy, and if the processed object supporter 
material of the various gestalten corresponding to each carrier system of a processed object is prepared 
further, also when changing carrier system, processed object supporter material can be used, choosing it 
suitably. 
[0016] 

[Example] Hereafter, the example of this invention is explained. The general-view perspective view 
showing some vertical mold thermal treatment equipments which drawing 1 requires for the example of this 
invention, drawing 2 - drawing 4 are drawings showing some boats for heat treatment. The boat 3 for heat 
treatment of this example is used in order to heat-treat the wafer which is a tabular circular processed object, 
and it makes the boat for heat treatment below call a wafer boat and processed object supporter material 
wafer supporter material. A wafer boat 3 is equipped with the circular top plate 31 and circular bottom plate 
32 which countered, respectively and have been arranged up and down and which consist of SiC, for 
example, and the stanchions 41-44 which consist of four SiC(s) or polish recon are being fixed among these. 
Between the top plate 31 and the bottom plate 32, the 150 wafers supporter material 5 sets predetermined 
spacing, and is arranged in parallel, and these supporter material 5 consists of the same quality of the 
material as this, for example, polish recon, when Wafer W is a silicon wafer. 

[0017] As for each wafer supporter material 5, the below-mentioned conveyance arm 21 is making the shape 
of horseshoe shape which a bore is smaller than the outer diameter of Wafer W, and was formed while 
notching 5a of sufficient magnitude to advance was formed between circular [ 41 ], for example, a 
stanchion, and 42. As the periphery edge showed drawing 4, it was inserted in four slots 45 established in 
each struts 41-44, and was held at a level with the base of the slot 45 concerned, and it is in contact with the 
side face of a slot 45. 

[0018] Moreover, the protruding piece section 50 which the outer diameter was larger than other parts, and 
equipped the method side of outside with the projection, and equipped the center section with the through 
tube 51 (refer to drawing 3) is formed in the part (when the taking-out close side of Wafer W is made into a 
before side, it is a part for an after flank) located among the stanchions 43 and 44 in each wafer supporter 
material 5. The fixed shaft 6 for fixing the location of the wafer supporter material 5 is inserted in the 
through tube 51 of each wafer supporter material 5 (however, in drawing 1, it laps with a stanchion 41 and is 
not visible). 

[0019] While being caudad stopped through the bigger stop section 61 than the through tube of a top plate 
3 1 from a top plate 3 1 so that there may be no dedropping as shown in drawing 2, it has penetrated in the 
upper part of this fixed shaft 6, without being fixed to a bottom plate 2, and the lower part of the fixed shaft 
6 is constituted so that the fixed shaft 6 can be extracted from a top plate 31 by this. Notching 5a of each 
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wafer supporter material 5 constitutes the penetration space S into which it advances, the conveyance device 
21, for example, the conveyance arm, for delivering Wafer W to a wafer boat 3. As shown in drawing 1, it is 
equipped with the wafer boat 3 constituted as mentioned above free [ attachment and detachment ] on the 
heat insulating mould 2 which equipped the lower part with the flange 20, and this heat insulating mould 2 is 
laid on the boat elevator 22. The vertical mold furnace 7 is arranged at the upper part side of this wafer boat 
3. The gas supply line by which 71 supplies predetermined gas within [ which is not visible in drawing in 
the vertical mold furnace 7 ] a reaction, and 72 are exhaust pipes which exhaust within a reaction. 
[0020] Next, an operation of an above-mentioned example is explained. You make the wafer W before 
processing advance into the boat 3 concerned by the conveyance arm 21 first from notching 5a (penetration 
space S) of the wafer supporter material 5, and make it located in right above [ of the wafer supporter 
material 5 ], and Wafer W is received and passed to the wafer supporter material 5 of a wafer boat 3 by 
subsequently dropping the conveyance arm 21 slightly relatively to a wafer boat 3. Thereby, field contact of 
the periphery section of Wafer W is carried out on the top face of the wafer supporter material 5. 
[0021] Such a wafer W is delivered one by one from the upper case side of a wafer boat 3, number of sheets 
[ predetermined ], for example, after carrying 150 sheets, a boat elevator 22 is raised to a wafer boat 3, and 
Wafer W is loaded to it in the vertical mold furnace 7. For example, when heat-treating at the temperature of 
about 1200 degrees C, in the vertical mold furnace 7, it is heated by about 800 degrees C, and after Wafer W 
is loaded, a temperature up is carried out to about 1200 degrees C, and predetermined heat treatment is 
performed. A boat elevator 22 descends after that, the unload of the wafer W is carried out, and Wafer W is 
taken out from a wafer boat 3 by actuation contrary to ****. 

[0022] Since each wafer W is supported by field contact in respect of [ of the wafer supporter material 5 
which spread in the shape of radii ] being large according to such an example As a result, generating of a 
slip can be mitigated, without adding a load with Wafer W excessive to one place like [ in the conventional 
four point support ], since the remaining part is supported in the field along a hoop direction even if the 
internal stress which joins Wafer W was small, and curvature is in Wafer W and a part of periphery edge 
floated. And since the melting point of silicon is 1410 degrees C, when heat-treating at the temperature of 
about 1000 degrees C or more in the case of a silicon wafer, the above-mentioned configuration is very 
effective. 

[0023] Moreover, since the back face of the wafer supporter material 5 is large, the ununiformity of the 
temperature distribution along the periphery edge of Wafer W also comes to be eased, since it is the quality 
of the material as Wafer W with the still more nearly same wafer supporter material 5, the temperature rise 
of both at the time of heat treatment or the degree of descent becomes the same, the temperature gradient of 
the periphery section of Wafer W and a core becomes small, and, for this reason, thermal strain stress is 
eased fairly. That is, since the absorption coefficient and thermal conductivity to radiant heat gather about 
Wafer W and the wafer supporter material 5, the thermal strain (temperature gradient) of the part in contact 
with the wafer supporter material 5 and the other part is stopped, and generating of the slip which originates 
in this for this reason can also be mitigated. 

[0024] Moreover, since the wafer supporter material 5 can be freely detached and attached to stanchions 41- 
44 by extracting the fixed shaft 6, it is easy to manufacture. Although wafer supporter material and a 
stanchion may really be fabricated in this invention, in order to really receive constraint remarkable in a 
configuration in shaping, the direction whose attachment and detachment were enabled as mentioned above 
is a best policy. 

[0025] Moreover, the maintenance of the wafer supporter material 5 is easy, for example, when a part of 
wafer supporter material 5 is damaged, only the wafer supporter material 5 which extracted the fixed shaft 6 
and was damaged can be removed, and it can exchange for a new thing, and becomes very economical as 
compared with the case where all must be exchanged. Furthermore, since wafer supporter material can 
manufacture the thing of various types like the after-mentioned, according to the conveyance approach of a 
wafer, wafer supporter material is exchangeable. 

[0026] Next, other examples are explained. Drawing 5 shows the wafer supporter material concerning other 
examples, and the wafer supporter material 5 is constituted from this example by two independent 
semicircle arc members 5 A and 5B. The fixed shafts 6 A and 6B are inserted in the through tubes 51 A and 
5 IB which formed the semicircle arc members 5 A and 5B in the semicircle arc members 5 A and 5B, 
respectively while the periphery edge was inserted in the slot 45 established in stanchions 41-44 and was 
horizontally held with a self-weight, and the location is being fixed. Between one semicircle arc member 5A 
and semicircle arc member 5B of another side, the penetration space S into which the conveyance arm 21 
which is a conveyance device for delivering Wafer W to a wafer boat 3 advances is constituted. 
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[0027] Drawing 6 shows the wafer supporter material concerning the example of farther others, and the 
wafer supporter material 5 is making the ring-like gestalt in this example. In this case, since the penetration 
space S where a conveyance arm 21 like drawing 1 advances into the wafer supporter material 5 is not 
formed, the carrier system shown in drawing 1 cannot be used as it is. Therefore, pressure-from-below 
equipment 8 as shown in drawing 7 is arranged down the boat stage 9. 

[0028] This pressure-from-below equipment 8 comes to have the ball screw 83 which was screwed in 
standing ways 81, thrust up to upper limit, and was equipped with the section 82, the motor 84 formed in 
standing ways 81, and the pulley 86 which is screwed in a ball screw 83 and rotates through a belt 85 by the 
motor 84. When using such pressure-from-below equipment 8, lay on the boat stage 9 in which the wafer 
boat 3 was able to be formed separately [ a boat elevator 22 ], and you make it advance between the wafer 
supporter material 5 which adjoins the wafer W before processing by the conveyance arm 21, and 5, and 
make it located in right above [ of the wafer supporter material 5 ]. Subsequently, it thrusts up by driving a 
motor 84 and rotating a ball screw 83, and the section 82 raises the inside of a wafer boat 3, and the wafer W 
on the conveyance arm 21 is thrust up from a lower part. After Wafer W has come floating, the conveyance 
arm 21 is pulled out, inverse rotation of the motor 84 is carried out, it thrusts up, the section 82 is dropped, 
and Wafer W is delivered to the wafer supporter material 5. Thereby, the periphery section of Wafer W is 
supported by the top face of the ring-like wafer supporter material 5 by field contact. Such a wafer W is 
delivered one by one from the upper case side of a wafer boat 3, number of sheets [ predetermined ], for 
example, after carrying 150 sheets, a wafer boat 3 is moved to a boat elevator 22 at a wafer boat 3, it 
changes, and this is raised, Wafer W is loaded in the vertical mold furnace 7, and predetermined heat 
treatment is performed. A boat elevator 22 is dropped after that, the unload of the wafer W is carried out, 
and Wafer W is taken out from a wafer boat 3 by actuation contrary to ****. 

[0029] Thus, since the wafer supporter material 5 is formed free [ attachment and detachment ] to stanchions 
41-44 even when the carrier system of a wafer differs, using the wafer boat body which consists of a top 
plate 31, a bottom plate 32, and stanchions 41-44 as it is, by exchanging only the wafer supporter material 5 
suitably, various carrier system can be made to correspond easily and, so to speak, the wafer boat of a 
universal mold is obtained. 

[0030] The same quality of the material as a wafer constitutes wafer supporter material from the above 
example, And although wafer supporter material was prepared in two or more stanchions, enabling free 
attachment and detachment and the wafer boat was constituted, the configuration which it is not restricted to 
this, and this invention constitutes ** wafer supporter material from the same quality of the material as a 
wafer, constitutes the configuration and ** wafer supporter material which fix to a stanchion and prepare 
wafer supporter material from the different quality of the material from a wafer, and prepares wafer 
supporter material in a stanchion free [ attachment and detachment ] may be adopted. 
[0031] 

[Effect of the Invention] According to this invention, the internal stress of a processed object is eased and 
generating of a slip of a processed object can be mitigated. Furthermore, since processed object supporter 
material can detach and attach freely to a stanchion, the effectiveness that manufacture is easy, and the 
exchange becomes easy also when a part of processed object supporter material is damaged, various carrier 
system is made to correspond in addition, and processed object supporter material can be exchanged easily 
is also acquired. 

[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view showing the outline of the whole example of this invention. 
[Drawing 2] It is the perspective view showing the boat for heat treatment used for the example of this 
invention. 

[Drawing 3] It is the top view showing the wafer supporter material in the example of this invention. 
[Drawing 4] It is the sectional view showing some boats for heat treatment. 

[Drawing 5] It is the top view showing the wafer supporter material in other examples of this invention. 
[Drawing 6] It is the top view showing the wafer supporter material in the example of further others of this 
invention. 

[Drawing 7] It is the explanatory view showing the carrier system of the wafer using the wafer supporter 
material of drawing 5. 

[Drawing 8] It is the perspective view showing a general view of the boat for heat treatment used for the 
conventional vertical mold thermal treatment equipment. 

[Drawing 9] It is the sectional view showing some boats for heat treatment used for the conventional vertical 
mold thermal treatment equipment. 
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[Description of Notations] 
W Wafer (processed object) 
21 Conveyance Arm 
3 Wafer Boat 
41-44 Stanchion 
45 Slot 

5, 5 A, 5B Wafer supporter material (processed object supporter material) 
6 Fixed Shaft 



[Translation done.] 
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